The sensitivity of gamma-aminobutyric acid antagonists to thiocyanate is related to the absence of a functional anionic group in their structure.
Pyridazinyl derivatives of gamma-aminobutyric acid (GABA) have recently been shown to be selective, reversible and competitive GABAA antagonists. Unlike what is observed with all other GABAA antagonists, the affinity of these compounds for the GABAA receptor is not modified by thiocyanate. The chemical structure of these pyridazinyl-GABA derivatives differs from that of other GABAA antagonists by the presence of a free carboxylic group in their structure. We speculated that this could explain their lack of sensitivity to thiocyanate. Consequently, we synthesized three structural analogues of these pyridazinyl-GABA derivatives in which we replaced the free carboxyl group by a cyano group. These compounds displaced [3H]GABA from rat brain membranes and reversed the GABA-induced enhancement of [3H]diazepam binding. However their affinity for the GABAA receptor increased 10- to 20-fold in the presence of thiocyanate. Thus, sensitivity to thiocyanate appears to be related more to the absence of an anionic functional group than to the agonist or antagonist nature of the GABAA ligand.